Distribution of natriuretic peptide receptor-C immunoreactivity in the rat brainstem and its relationship to cholinergic and catecholaminergic neurons.
The natriuretic peptide receptor type C (NPR-C) binds all natriuretic peptides. It is thought to be involved in the clearance of natriuretic peptides and more recently has been defined as essential for the neuromodulatory effects of natriuretic peptides. Although the distribution of NPR-C mRNA has been reported in the rat forebrain, there are no data on the distribution of NPR-C in the brainstem. We report an immunofluorescence study on the distribution of NPR-C immunoreactivity in the rat brainstem, and its presence in cholinergic and catecholaminergic neurons. NPR-C immunoreactivity was detected in several regions, including the periaqueductal gray, oculomotor nucleus, red nucleus and trochlear nucleus of the midbrain; the pontine nucleus, dorsal tegmental nucleus, vestibular nucleus, locus coeruleus, trigeminal motor nucleus, nucleus of the trapezoid body, abducens nucleus and facial nucleus of the pons; and the dorsal motor nucleus of the vagus, hypoglossal nucleus, lateral reticular nucleus, nucleus ambiguus and inferior olivary nucleus of the medulla oblongata. Interestingly, NPR-C immunoreactivity was detected in the cholinergic neurons of the oculomotor nucleus, trochlear nucleus, dorsal tegmental nucleus, motor trigeminal nucleus, facial nucleus, dorsal motor nucleus of the vagus, nucleus ambiguus and hypoglossal nucleus. Furthermore, NPR-C immunoreactivity was detected in several catecholaminergic neuronal groups including the A6, A5, A1, C3 and C1 cell groups. These results are consistent with an important role for natriuretic peptides in neuroendocrine regulation and central cardiovascular integration. The extensive distribution of NPR-C in the brainstem supports the hypothesis that NPR-C is involved in the neuromodulatory effect of natriuretic peptides.